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The purpose of this thesis is to provide the Anuy's Officer Personnel Management 
Directorate (OPMJ1) with a :1exible, responsive, manpower optimization model that assists 
pcrsolme! piarmers in determining yeady officer accessions and serves as an analysis too l with 
which to evaluate the impact of plalUled accessions_ This thesis also surveys the Army's 
B ran(;h Detai l Program and its impact on the problem ofbalanculg the lieutenant overages 
that ocwr among the Anuy's career branches_ The modeling cffon put 1'011h in rhis study 
combined multiobj~tive progranuning, probability theory, and insights gained from queuing 
theory to develop a multiyear manpower plarming model knO\'ffl as the Officer Accession 
Branch Dctail Model (OA /BD.M) 
OA/EDM is a multi·ycar \veighted goal program designed to maximize the AImy's 
ability to meet foreca~ted authorization requirements subject to OP11D policy guidance. This 
study demonstrates that multi-year goal programs such as OAIBnrvf serve as meaningful 
analytical tools arId that the d],11arnic capability of these models offer bencfib that steady state 
models cannot provide. Additionally, feedback derived from OAlBDM and queuing theol) 
saggest that the current two and four year AImy detail plan does not offer a viable means for 
aligning lieutenant overages among Army career branches 
THESIS DISCLAIMER 
The views expressed in this thesis are those of the author and do not reflect the official 
policy or position ofthe Department of Defense or the U.S. Government Additionally, the 
rt~ader is cautioned that the computer program developed in this re~earch may not have been 
exercised for all cases of interest. While every effoll has been made, witlUn the time available, 
ta ensure that the program is free of computational and logic errors, they cannot be 
considered validated Any application oftbis program without additional verification is at the 
risk of the user 
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EXECUTIVE SClnfARY 
The Army's Officer Personnel l\1allagement Directorate (OP!vill) procures the number 
of new lieutenants required in each career branch to meet fu ture officer manpower 
rCl1 uin::rnen\s. The business of procuring and allocat ing officers to meel Culun: blanch needs 
combllJ.ect wit h budgetary constraints and the n ature of the Army hranch and grade stmclure, 
presents special challenges to OVrvlD 
fhe purpose of this thesis is to provide Army personnel pJawlcrs with a flexibk and 
responsive n~anpO\ver model that assists in detennining yearly officer accessions and serves 
as an analysis tool for evaluating the impact of planned accessions_ This lhesis also Sllrveys 
the Branch Detail l'rogram -- a process of sharing excess lielltenants among hranchcs--and 
it., impact on th~ problem of balancing the lieutenant overages that occur among the Army's 
caret[ branches 
The modeling effoI1 pul forth in this study develops a manpower planning model 
kno\vn as the Ojjicer Accession/fjranch Detail Modd (OA/BDM). OA/BVM is a model 
designcd to maxirnizt: l:le Annys ability to meet current and fi.lture authorization requirements 
while sat isfying OPlvJD policy objt'(;t ive~. Subjeello Ol'SlD planning guidance, the model 
WOl k.s by aging an initial invemory over a specified planning horizon and detennining officer 
accessions hased upon the ability ofplOjecled inventories to meet future requirements 
To demonstrate OA/BDM and to gain a measure of its effectiveness as an analysis 
tool, this study uses the model to implement predetermined accession plans derived from a 
model currently used by officer accession planners. The feedback generated by OP11D's 
accession model is compared to reconunendations made by OAffiDM to determine how well 
each accession plan meets authorization targets and OPMD accession objectives 
The results of the demonstration indicate that accession recommendations produced 
by OAJBDM show potentia for improving OP11D's ability to fo recast future officer 
inventories and consequently, better satisfy officer accession objectives. The resul ts also 
indicate that assumptions inherent in OP.MD's model and its resulting accession plans tend to 
overestimate the AmlY's ability to meet officer manpower requirements. Additionally, 
feedback from OAIBDM suggests the current program of loaning excess lieutenants for two 
and four years does not offer a viable means for balancing lieutenant overages. Funher 
analysis performed using relationships derived and presented in this study, support the 
findings ofOA/BDM and suggest that standard three or four year programs, or a combination 
thereof, otTer a more tractable means for achieving balance among lieutenants in career 
branches. 
In summary, this study demonstrates that OAIBDM can serve as a meaningful 
analytical tool for Army officer accession planners and that its dynamic capabilities offer 
benefits to the Officer Personnel Management Directorate that their current model may not 
provide. Furthermore, the model's flexibility shows that it is readily adaptable to a host of 
different purposes related to manpower and force structure planning 
I. IYfRODUCTIOr; 
rhe Army's Officer Personnel Management Directorate (OPMD) manages the careers 
of more than 103,000 warrant and commissioned officers. The directorate manages all Army 
officers except general officers and those in the legal, and chaplain specialties. Among their 
:niil1y responsibilities, OP~1D procures the number of new lieutenants required in each career 
branch to maximize the Army's ability to meet current and future officer manpower 
requirements. The business of procuring enough officers to meet future needs, combined "".jlh 
the dynamics ofbudgctary constraints arid the nature of the Anny branch and grade structure, 
presents a special challenge to OPMD known as the Officer Accession/Branch De/ail 
Problem nus thesis describes a manpower planning optimization approach and its 
application to the Officer AccessioafBranch Detail problem The purpose ofthis study is to 
assist OPMD in detennining the yearly allocation of newly commissioned officers to bring into 
each career branch, and to provide them with an analysis tool with which to study the impact 
of planned accessions 
A. BACKGROU!'\D 
The Anny traditionally categorizes its core stmcture into three areas -- Combat Arms 
(CA), Combat Support (CS) and Combat SeT\~ce Support (CSS). Each area is comprised of 
a set of branches with unique authorization structures, designed to support the Total Army 
in its execution of the Xational.Military Strategy. Even though branch structures vary with 
time, tlley historicaUy exhibit certain characteristics In general, combat arms branches have 
a high demand for junior officers, while C5 and C55 branch structures share smaller demands 
for junior officers In contrast, C5 and C5S branches have a high demand for senior grade 
officers, while CA branches exhibit a lower demand for senior officers. However, all branches 
share one characteristic_ Each branch has a great demand for mid-grade officers -- captains 
Furthem~ore, the gap betv.'een the demand for junior and mid-grade officers is generally small 
!n CA, and large in the CS and CS5 branches. These characteristics present challenges w 
OPlvID, as they manage the personnel inventory to meet the specific and often conflicting 
requirements of each branch Throughout recent history, Army manpower planners have used 
many management tools, such as voluntary and involuntary transfers to alleviate stmctural 
disparit ies that exist between grades and branches One such program was called Force 
Alignment Plan TIl (F AP III). 
1. Force Alignment Plan III 
In March 1984, the Anny Chiefof5taffapproved FAP 1lI as a realignment program 
to help smooth out structural differences that existed between grades in various branches of 
the Army. Under F AP 111, a centralized board adjusted the officer inventory by transferring 
or "re-branching" Other Than Rel,'Ula:r Army Officers (OIRA), selcl1ed for promotion to 
captain (OPD - P, 1987) Typically, personnel managers used large pools of excess combat 
arms lieutenants to fill projected shortages for CS and C55 captains. Thus, as necessary, 
realignment boards transfcrred OTRA combat affilS lieutenants into C5 and C55 branches. 
Once sclel1ed, newly promoted OTRA officers left their initial tours of duty to attend officer 
advanced schooling to prepare themselves for assignments in their new branches 
2. The Branch Detail Program FY '86 
rhc n:alignmcnt process of lAP 1ll quickly became unpopular, as many lieutenants 
were tnl:!lsfened against their desires, and against the wi~hes of their cOlllillanders_ Thus, in 
:."Jovember of 1986, the Army Deputy Cbef of Staff for PersOlUlel (DeSPER) approved the 
8ranch Detail Program. The principal purpose of this program was to pemlit inventory 
alib'TlITleJll witho'.11 the unpopular forced rebranching of FAP III. The program required that 
OP\1J) identify a sufficient amount of new lieutenang to transfer in advance, to meet 
projected requirements when officers reacht'd the promotion point to captain, \VhiJe F AP ill 
applied only to OTRA. officers, the Branch Detail Program was opened to both Regular Army 
(RA.), and OTRA officers This meant that selected lieutenants vmuld ser.--e in the combat 
an11S for theirinitia' four years of service, and then return to their CS or CSS hranch for the 
remainder of their time in service In practice, once selected for promotion, detailed officers 
len their ini tial combat anTIS assignment to gain on-the-job experience in their new branch, 
or they immediately depaned for officer advanced schooling to prepare for their new 
assignments. (OrD-p, Shupa~kJ987, 1989) 
3. The Branch Detail Program FY '89 
In 1989, the DSCPER, modified the program from a standard four year plan to a four 
and a t\vo year detail program This program is lhe Rranch Detail Program still in use today 
Howev!:], the focus of the program has evolved to be more in line with the benefits that 
resulted from its use, rather than as a tool solely used to realign the force structure at the 
captain promotion point. Today, the Branch Detail Program is viewed as serving several very 
important purposes. Most importantly. from a leadership standpoint, the mission of the 
program is to maximize the combat arms experience of the entire officer corps, as well as to 
increase the availability of trained combat arms lieutenants. At the same time, the Branch 
Detail Program continues to serve as a proactive management tool for aligning the force 
B. OFFICER ACCESSIONSIBRANCH DETAIL 
1. Basic Branch Accessions 
Each year the DeSPER determines the acces.5ion cohort -- the total number of 
lieutenants to be commissioned into active duty during a fiscal year. opt<.m distributes the 
accession cohort by accessing lieutenants into each of fifteen basic branches. For study 
purposes, these branches are categorized as either combal or nOfl-combal arms Subject to 
planning guidance, the Distribution Division of OPMD recommends the allocation of 
lieutenants to be accessed into each branch_ OPM]) refers to the number of lieutenants to 
access into each branch to meet future requirement~ as core accessions. Because long term 
grade requirements are, on the whole, greater than near term grade requirements, the Army 
accesses excess lieutenants into each branch However, because of budgetary constrai!lls, the 
accession cohort does not allow OPM]) to access enough lieutenants to meet all peacetime 
grade requin:menh 
2. Control Branch Accessions 
As stated above, the numocr of officers that arc accessed exceed all branch needs for 
lieutenants. TILs is particularly pronounced for the non-combat arms. Consequently, from 
a force alif'Jllnent sw..l~dpoint , a need arises that optvm distribllte this excess equitably acro~~ 
all branches. Thus, OPMD designates a portion of the excess non-combat arms officers as 
branch de /ruled officiI'S Although core accessed into a non-combat anns branch, the branch 
dcrailed officers are loaned to the combat rums branches where they serve for up to four years 
before returning LO their non-combat alms basic branch. OP1-ID refers to the number of 
lieuLenaJ:ts to access into each brMch such that lieutenant overages balance as control branch 
accessions. Coruml hranch acc cssiolls are defined as core accessions plus or minlls hranch 
ditai/ed oificers. 
Currently. the MilitalY Intelligence (I\H), Adjutant General Corps (AG), Signal COIpS 
(SC), Finance (H), Transportation (TC), Ordinance (OD), and Quartermaster Corp~ (Q~) 
loan lieutenants to serve in the Infantry (TN), Armor CAR), Field Artillery (FA), Air Defense 
Artilkry (ADA), and Chemical Corps (CM). OPMD refers to branches that loan excess 
liet:tenants as dOllor branches, and branches that receive excess lieutenants as receiver 
brunches. 111 and AG loar. lieutenants to receiver branches for four years The other donor 
branches loan their liellt.enants tor two years 1 
3. Current Accession Policy 
OPMD has spccificd scvera! objectives that must be considered when determining 
accessions. The principal mission is to meet as close as possible the demand for accessions 
in each branch, subject to the follo\\{ing policies: I) meet each branch's total officer 
authorization requirements; 2) access enough lieutenants to meet the combat anns captain 
requirements; 3) access enough lieutenants to meet, as best as possible, grade requirements 
in each branch; 4) di~tributc the entirc accession cohort; 5) do not let accessions vary greatly 
from year to year; and 6) balance lieutenant overages 
C. CURRENT ACCESSION MODEL & CONCERNS 
Although the current officer accessionlbranch detail model produces satisfying 
recommendations for core and control branch accessions, there are several factors and 
assumptions that are concerns: 1) the current model does not use current inventory data; 
thus, past accessiotls, and separations, do not influence current accessions; 2) the model 
implicitly assumes that past and future accessions are constant; and 3) the model docs not 
consider branch specific retention patterns. More importantly however, OP:MI) wishes to 
study the impact of officer accessions and branch detail policy on the distribution of officers 
in the combat and non-combat arms. Currently, the Distribution Division ofOPMD docs not 
have a robust model that will allow them to regularly conduct this type of analysis. The 
curre;nt officer accession model cannot be used to conduct sensith·ity analysis on a range of 
questions. For instance, how aligned will the br:mches be in the year 2000 if accessions 
decrease yearly by a given percent'! Given anticipated yearly acces~ions and authorizations, 
how well can the Army meet needs for combat support captains? Given this year's accessions, 
how well will each branch be able to meet projected authorizations in the year 20007 
D. STLDY SCOrE 
The scope of this study involves developing a flexible, responsive, manpower planning 
optimization model to assist persolUlel planners in maximizing the Anny's ability to meet 
branch specific officer strength requi rements, subject to the goals and objectives of the 
Deputy Chief of Staff for Persolmel, and the Officer Persormel :\fanagement Directorate. The 
goal is to provide a model that serves as a guide for determining the yearly allocation of core 
and contro! branch accessions, and allows OPf>..1D to investigate the long term implications 
of annual officer accessions. Funhennore, the study examines the current two and four year 
detail program and its impact on the goal 10 balance lieutenant overages. This study includes 
a demonstration ofthe model using data provided by the Distribution Division ofOPMD 
E. CHAl'TER OUTLINE 
Chapter II presents a review of manpower modeling approaches and their application 
to military manpower systems. It also presents the approach this study uses to model the 
Officer AccessionfBranch Detail Problem Chapter lU presents a multi-year goal 
progranuning fonnulation for detcmtining core acce~sions . Chapter IV presents an analysis 
of the CU\Tent branch detail policy and eX1:ends the model presented in Chapter- III to include 
detennining control branch accessions. Chapter V presents a demonstration of the model and 
analysis of results using data provided by the Distribution Division OPMD Finally, Chapter 
VI offers conclusions and recommendations for further study 
II. MILITARY MANPOWERyIODELING 
r he hasic manpower planning problem is to determine the numher of people with 
various skills tu best meet iillure requirements \v11en modeling large personnel systems, it 
is inefficient to track pcrsOlUlcl inventories by monitorin~ each individual Thus. most 
manpower models aggregate individuals by class descriptors_ for example. in lhe Armv 
personnel system. class descriptors might include year group. hranch_ timetjona! area, grade. 
and years of commissioned so;;rvicc, just to name a few, Each ind:vidual in the inventory can 
Ix: a member of only one class, but can cllilflge classes based upon transition assumptions. For 
example, in order to distinguish persOllliel in each class, models might use the tol1owmg 
Y(b,kl) = the number of per sow lei in branch. b, \\-ith. k ye<!fS of st'ni(.;(.; in time t 
The wmbination (b, k. t) is called a ~1are. An individual can be i,l only one state in any given 
period. Some of the hasic manpower modeling approaches \vhieh manage personnel 
inventories u~in8 stale variahles include Transition Rate (l\farkov Models), Nel,vork Flow, 
and Goal !'wgrammiJlg models (Gass, 1990). The lit.eralure is full of examples of how these 
approaches can he applied to manpower planning. Grinold and Marshall (1977), Klingman 
and Phillips (1984), and Chames and Cooper el at. (1977) present the lheO!)' and the 
mathematics ofthcse approaches as well as many applications to manpmver modeling. This 
chapler describes Goal Prop,ramming ami its application to manpo\ver planning Furthermore, 
based upon these concepts, this chapter presents an approach to modeling the Officer 
AccessionlBranch Ddail problem. 
A. GOAL i'ROGRAMMING 
Goal programming is one of the oldest and most widely used approaches in , 
mathematical modeling. First introduced in the 1950's, by Chames ) nd Cooper et a!., its 
overall purpose is the satisfaction of multi pie objectives heing eonsideroo in the same problem 
context. The goal program minimizes deviations between the achievement of a decision 
maker's objectives, and the desired level ofachievernent for that objective. (Romero, 1991) 
There are many goal progranunmg variants. Presented here is one of the most widely 
used variants called the Weighted Goal Program (WGP). The basic form of the WGP i·-
, 
MinimjZe~ (ain[ + PiP) 
XEF 
where j(x} represents a set of objectives; (gt, represents a target value, or desired level of 
attainment for the ith objective; n, and p, represent the absolute negative and positive 
deviations from the attainment of the ith objective; and F represents the traditional feasibility 
constraint set, often referred to as hard constraints. The introduction of the deviational 
variables, n, and p" with the objective,j(r), and its desired attainment level, tgt" is referred 
10 
to as a goal constraint (Romero, 199 1). The objective function is a weighted composite of 
the goals, where «, and fl, represent the weight that a decision maker attributes to negative 
and positive deviations from the Itll objective, Thus, a \VGP is comprised of a weighted 
objective function, goal constraims, and hard constraints The goal constraints mayor may 
not be fuUy achievable; whereas, hard constraints must be achieved in order for a solution 10 
be feasible By minimizing the weighted de\;ational variables associated with each goal, the 
WGP in effect achieves all objectives simultaneously, (Romero, 1991) Thus, for a given set 
of weights, the WGP produces a "satisficing , rather than an optimal solution for a given set 
of objectives 2 
B. GOAL PROGRAMMING & MAS POWER PLA~ING MODELS 
The appeal of the goal program is in ils ability 10 satis£)' numerous objectives in the 
same problem context This is particularly appealing to decision makers as trying to attain 
several obj ectives at once mirrors the reality of decision making marc closely than the 
traditional single optimization modeL Given its appeal, there are many examples of its use 
in military manpOl,ver planning, Price and Piskor (1972) use a goal progranuning fonnu lation 
to model the manpower system for officers in the Canadian Forces_ Bres and Burns et al 
(19llO) use goal progranuning to detennine officer accessions from various commissioning 
sources for the U:-tited States !\'avy (1980). Finally, Gass, (1982), applies GP to detennine 
2Satisficing is a tenn originated by Herbert Simon that coins the words sati~faclory 
and optimizing. IL refers to the tendency of decision makers to seek solutions that are not 
entirely "optimal" in the mathematical or economic sense, hut satis£)'ing given the reality of 
the circumstances at hand (l-:Lillier, 1990) 
11 
separation, recruitment, and promotions for the United States Army Enlisted Force. An 
interesting and poweri'ul aspect of the three aforementioned applications is that their authors 
extend the basic concept pfel..iously dcscribed by adding a time dimension to the fonnulation 
The basic form of a multiyear ",Ieighted goal program is 
, , 
Minimize f.(.fr (u/t) n,(t) + ~/t)plt)) 
/,(X(/)) • n,(t) - p,(t) • Igt,(/) (2.2) 
X(t)E F(t) 
The formulation represents the desire to minimize the deviation from attainment of the 
ith objective in period t. The deviational variables, n,(t) and p,(r), represent the absolute 
deviation from anairunent of the target, tgt" in time t, aff) and (l;(t) represent penalty weights 
associated "'1th deviation~ from the desired target in time t; and, F(t) represents the feasible 
constraint ~et for time /. In manpower planning models, the vector, x(t), would include state 
variables. For example, a variable, xb,(t), might represent the number of personnel in branch 
b with skill s in time t. Large scale manpower planning models often include many state 
variables and many different goal constraints. In practice, these mulityear planning models 
have become very powerful planning and policy analysis tools for tile deci~ion maker. 
De~pite the appeal of the WGP, there are several criticisms. A basic assumption of 
the WGP is that trade-offs between the attainment of goals are constant. This assumption 
vioi"tes principles set forth in economic theory which establish that trade-ofTs are not linear 
12 
(Rosenthal, \983). Furthermore, the weights in a WGP represent a decision maker's implicit 
and explicit priorities toward achievement of objectives Thus, as alluded to earlier, there is 
no tm e optimal solution, but only a satisficing solution that is acceptable to the decision 
rnaker. Consequently, the WGP solution often revolves around the establishment of an 
appropriate set of weights (Gass, 1986) 
C. METHODOLOGY 
The core of this study is to present a modeling approach to the Officer Accession! 
Branch Detail problem. This study operates under the assumption that an officer that is 
loaned to another branch survives at the same rate as officers that are never loaned. The 
implication here is that the loaning of officers does not impact on a hranch's ability to meet 
future requirements beyond the grade oflieutenanl. If branch detailed officers survive the 
same as all other officers, this would be the case, since all detailed officers retum to their basic 
branch before reaching choke points that exist only after the founh year of service 
Given this assumption, this study approaches the Officer AccessionIBranch Detail 
problem in two phases First, core accessions are modeled using a multiyear weighted goal 
program Next, the issue of balancing lieutenant overages is examined using Little's Law, a 
result from stochastic queuing theory. Then, employing results derived from queuing thooty, 




III. DETERMIl\ING 8ASIC BRANCH ACCESSIO"S 
Thjs chapter presents a multiyear goal programming fommlation for deterrnining core 
accessions--the Officer Accession Model (OAt-.l). The chapter begins wilh a summary of 
OM1, follmved by a description of how the model works_ ~"'-ext, the model formulation is 
prese::'.ted in algebraic torm, with expla.na.tion The chapter GOncludes with a discussion of 
how weigflts are deltrnined lor the model 
A. SUMMARY OF OAM 
0.'\\-1 dctcmlincs core accessions for each year in a planning horizon, while satisfying 
OPtvID officer accession !)olicy ThaI is, lhe model fil\fil1s the demand for accessions in each 
branch, subject to the following, 1) meet I;ach bram:h'~ total officer authorization 
requirements. 2) acees.'\ enough lieutenants to meet the combat arms captain requirements; 
3) a(x:es, enough lieutenants to meet, as best as possible, grade requiremenls il) eao:;h bnmch; 
4) distribute the entire accession cohon; 5) do not let the total inventol) exceed specified 
limits: and 6) do not let accessioll3 vary greaLly from year to year 
In short, OAM is comprised of a \veighted composite objective function that 
minimizes the negative deviation from policy objectives; a set of goal conslraints, a set of hard 
constraints, and a set ofbOllildary conditions. The set of goal constraints include equations 
that strive to fulfill. a) the objective to meet the total officer requirements fOf each branch; 
and b) the objedive to meel tat-get authorizations in each branch and grade The set of hard 
o:;on,traillts include equations that ensure: a) old and new inventory i., aged, and new 
1" 
accessions determined; b) the entire accession cohort is distributed; and c) the total officer 
inventory limit is not exceeded. Bounds on accessions ensure: a) changes in accessions are 
limited from year to year, and b) core accessions into each branch do not fall below or above 
established minimum and maximum amounts 
B. OAM: HOW IT WORKS 
OAM works by aging an initial inventory over a specified planning horizon, and 
determining core accessions for each year based upon the available inventory of officers to 
fill a sct of authorization targets. The model ages inventory using conditional and 
unconditional probabilities. For example, Figure 1 represents the survival function for the 
G~) 
Survival Rate 
(Anny AverageFY 88-89) 
II \3 IS 17 19 21 
YearsQfService (k) 
Figure 1. rhe Sur.:ivor Function 
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lifetime of an anny oft-Iccr, denoted G(k). If K is the number of years an officer remains in 
service, then G(k) is equal to P[K>k] -- the unconditional probability that an officer survives 
more than kyears of conunissioned service. Although repre~ented as a set of probabilities, 
G(k) also represents the fraction of a cohort of oHicers that remain in service k years after 
they enter Given G(k), the conditional probability that officers in their !all year of 
conunissioned service survive an additional y years is 
P[K>k.yIK>k] " prK>k ·Y,K> k] = P[K>k.y ] _ G(k.y) (3 .1) 
P[K>k] P[K>k] G(k) 
Thus, using Figclre 1, the probabili ty that an officer in year five survives to year eight is 
P[K>8JIP[K>5] = 0.5 6 0.75 = 0.69. That is, sixty-nine percent of the officers in their fifth 
year of service survive their eighth year of service Thus, given G(k), OAM calculates 
conditional survival probabilities. Using the derived set of probabilities, OAM age~ the 
current inventory, and uses that aged inventory to detennine subsequent accession3 
For example, Figure 2 represents an initial inventory of infantry officers fo r fY '95 
The line superimposed on the graph represcnt~ the theoretical inventory that would exist if 
the YG '95 cohor l survived at the rates shown by the survivor function in f igure j. A trace 
of t he inventory stacks, shown in Figure 2, would produce an empirical distribution that 
crudely resembles the theoretical distribution -- the Line-- shown in Figure 2. The shaded 
stacks represent the inventor), of officers who have achieved the grade level indicated . Figure 




'95 '93 '91 'a9 '87 '85 '83 '81 79 77 75 73 71 '69 '67 
Year Group 
Figure 2 Infantry FY'95 Inventory 
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figure J Aged '95 lnvcntory & Subsequent Accessions 
Shown as "old" is the remainder of the initial FY '95 inventory that survived four years_ The 
old inventory now comprises the grade categories indicated. Shown as "new", are the officers 
that OAM recofPmended a(;cessing in years '96, '97, and '98 that survived tl\!"ce, two, and one 
years, respectively. finally, the stack labeled '99 represents accessions for the fourth year --
the end of the planning horizon 
For each branch, and in each year, OMi aggregates subsets of the inventory that 
typically represent the officers that comprise a particular grade category. By comparing these 
aggregations to authorized s\rcnf,oth targets for each branch and grade, the model determines 
accessions such that authorization targets and OVMD po licic~ arc met 
C. MODEL FORMULATION: OAM 
We present an algebraic formulation of DAM following an introduction to notation 
Model implementation llses the General Algebraic ~\'fodeling Systcm (GAIl/IS vcr. 2 .25) 
1. lndices 
Brancbes CAl, Sc. Fl,TC, OD, Q/'.1, MI, AG, 
Combat Branches 1.11,', AR, FA, AD, CAl 
Support Branchcs Sc. Fl, Tc' OD, QM, MI, AG, AV, EN, MP 
Grades LT, CPT. MAJ, LTC, COL 
Year of Service }, 2, 3, 4,. ,K where K denotes max service length 
Plarming Year I. 2, 3, 4,. ,T where T<K 
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2. Derived Sets 
l(r;) Lower limit for years of commissioned service in grade g 
u(g) Upper limit for years of commissioned service in grade g 
3. Data 
The data divides into the following groups problem initialization data, derived data, 
authorization targets, and objective function drivers. The derived data are not inputs, but are 
calculated using inputs during the run time of the model 
initialization Data 
Ja,(k) Init ial inventory of officers in branch h in their klh year of 
commissioned service (yeS) 
LYAXS(h) Previous year's accessions in branch h 
SO!< Survival rate -- the unconditional probability an officer in 
branch h survives the kth year of commissioned service 
Low, Up Max proportions of change in accessions between years 
Discount factor for follow on objective function weights 
minb(t) Mnimum number of accessions into branch b in year t 
max&(t) Maximum number of accessions into branch b in year t 
b. Derived Data 
SIo,(k) The conditional probability that officers in branch b in their Jail 
year of commissioned service (yeS) sUivive year t 
6(t) The discount rate for year t 
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AtllhorjzatioH Datil 
AU;,,(t) Authorization target for officers in branch b, for grade 
g, In year I 
TGrALb(t) Total authorization target for officers in branelt b in year t 
ITOTAL(t) An upper limit for the total officer inventory in year t 
ACCOH(t) 
d. Objectil'e FUllction Penalty Coefficients 
b, 
for negative deviation from targets in branch 
timet 
bprm,;(r) Penalty weight for mi~sing total authorization target in 
branch b 
4. Va riable Definitions 
The variables afC categorized as decision variables, and auxiliary variables The 
auxiliary variables are positive variables that capture the absolute positive and negative 
deviation from objective targets 
Decision Variables 
y • .(t) Inventory of officers in branch b in their kth year of 
cOrrmUssioned service in year t 
riC I) Ac(;essio[1s to branch b in year t 
h. A.uiliary Variables 
under,.(t) Invent ory shortfall for branch h. grade g. time I 
SlIrp[USi>g(t) Inventory surp lus for branch b, grade g. t ime I 
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bunderb(t) Shortage from branch authorization in b in year t 
boverb(t) Number of officers over branch authorization in h, year t 
5. The Objective Function 
OAi\1 enforces three objectives in the compositc objective function (Equation 3.2) 
The fimction minim.izes over the planning horizon the weighted deviations from authorization 
targets. The goals arc expressed in the objective function in their order of priority with 
respect to the accession policy. They are: a) meet the total officer requirements in each 
branch; b) meet the combat arms captain requirements; and c) meet target authorizations 
in each branch and grade. Although not explicitly shown below, the second priority is 
enforced by assigning a higher penalty weight for combat anns captains than for all other 
branch and grade requirements 
M;n i. O(/)[.E bpenb(t) builder b(t)·.E.E WbgUnderblI(t)] (3.2) 
r b b K 
Because future OPMD policy and authorizations are subject to change, the long tenn 
impacts of these factors on near tenn accessions are reduced by discounting the objective 
function over the planning horizon. This is accomplished using a discount function, oCt). The 
function oCt) represents the present discounted value of one penalty unit accessed in year t 
The discount function is ' 
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o(r) - 1 (3.3) 
(J +r)' 
where r is a discount rate chosen by the decision maker. (Nicholson, 1992) 
Tn OArvt, the composite ohJective function only minimizes the de'oialion variable of 
interest. For example, since OPMD policy dictates accessing at a minimum, enough officers 
to mect total authorization requirements in each branch, the objective function minimizes only 
the negative deviational variable associated with this goal. Likewise, the objective function 
minimizes only negative deviations from branch and grade targets_ This is done so that, given 
a set of weights, the optimization has the maximum aJllount of freedom in posturing 
accessions to best meet grade requirements in each branch 
As stated cadier, weights are an important aspect to any WGr As such, the details 
of how weights were determined arc discussed in the next section. i'or now, let it suffice to 
say t.hat the weights represent the relative demand to meet a particular branch and grade 
target 
6, Goal Constraints 
Equation 3.4 represents the goal to meet each branch's total officcr authorization 
requirement 
L yH(t) ,bunder b(t)-buver b(t) * TOTAL b(/) Jorall h, t (3.4) 
. 
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For each year, and for each branch, this equation aggregates the total number of officers in 
a branch by surruning over k, the state variable, Y/J< (/). The equation compares this 
aggregation, which represents the total number of officers in a branch in year t, to the branch's 
total officer authorization target, rOrALb(I) . The auxiliary variables, bunderb(t) and 
boverlt), measure the absolute deviation from attainment of tile target in each branch for each 
year 
Equation 3.5 represents the goal to meet grade requirements in each branch 
"., L yb,,,(r)+lmdu hg (t ) -SUrp!us b/1) - AUbg(t) lorall b, g, t (3 .5) 
I:-/(j:-) 
This equation functions much like Equation 3.4, except it aggregates over subsets of a 
branch's inventory. The subsets represent officers v.'ith the appropriate years of commissioned 
service to fill authorization targets in a particular branch and grade. For example, for each 
year, this equation sums the inventory of officers in each branch who have one to four years 
of corrunissioned service -- typically lieutenants Equation 3.5 compares these sums to the 
lieutenant authorization target for each branch OAM: penorms these comparisons in the 
same fashion for each branch and grade. Again, the auxiliary variables, under.,.(/) and 
,Iurpfllsbi(t), measure the absolute deviation from attairunent of the authorization target for 
each branch and grade in year I 
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7. Hard Constraints 
Equation 3.6 enforces the policy that mandates the entire accession cohon be 
distrihuted in each year 
L xb(t) • ACCOH (t) joreach I (3.6) 
, 
This equation sums over each brar.ch's core accessions, and ensures that this sum equals the 
accession cohort for year I. 
E quation 3.7 enforces policy that requires the total officer inventory not exceed a 
specified amount 
L L yH(t) ~ lTOTAL (I) Joreach I (3.7) 
, , 
This equation sums the entire inventory of officers in each planning year and ensures that a 
specified total is not exceeded 
Equation 3.8 ages an ini tial inventory over the planning horizon: 
yOk(/) = Sb,(k-t)JOb(k-t) joreach b, t<k (3 .8) 
As illustrated earlier, this equation uses the conditional probability that officers in their klh 
year of commissioned service, will survive to the end of year t. By mult iplying this 
conditional probability \vith the initial inventory, this equation generates an inventory for each 
planning yeal 
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Equation 3.9 relates ;u;cessions to the inventory; and, ages new inventory created from 
(3.9) 
TlUs equation multiplies the survival rate -- the unconditional probability an officer survives 
k years -- by core accessions This yields the number of officers remaining in service that 
entered in year I-k+ J 
8. Boundary Conditions 
Equations 3. 10 and 3.11 represent the policy prohibiting accessions to deviatt': greatly 
from year to yt':ar 
Low LYAXS(b)~ xb(t) ~UpLYAXS(h) /ort - l (3.10) 
LQW xb(t-l) ~ xb(t) ~Upxb(t- l) fort >1 (3.11) 
Equation 3.10 represents initial boundary conditions for core accessions into branch b. 
Equation 3, 11 represents the boundary conditions on accessions over the planning horizon 
These boundar), conditions do not allow core accessions to deviate above or below specified 
proportions, Low and [ip, from the previous years core accessions. They also have the effeCI 
of smoothing change over time 




I!nti l no\v, It has gone without stating that zero accessions for a branch in any year is not 
acccptable. Equation j, 12 is critical in thj~ regard, as it cn~urc~ accessions will occur for each 
branch. The lower hound represents the minimum number of accessions needed to sustain 
a branch's total officer authorization requirement, and tht: upper bound represents training 
capacities for active duty officers entering each branch in a given year 
D. DETERM INING WE IGHTS 
'Given a situation with multiple obJc("1:ivcs in which thcrc are no clearly defined 
wcightings for the objectives, no cut-and-dried approach can ever be possible (\\,illiams, 
(990)" Research shmvs that determining the "optimal" set of weights for multi-objective 
decision making is a sensitive subject embroiled ill much debate. for example, Saaty's 
Analytical Hierarchial Process (AHl'}, a commonly used method of paired comparisons for 
detemlining ,veights, has been at the center of much debat!:': for its inconsistencies v.ith respect 
to multiattribllte decision making and utility theory (\Viakler, 1990). Similarly, another 
popular approach. Srinivasan and Shocker's Composite Criterion methodology, al~o proves 
to he contentious (Srinivasan, 1 97_~) These met.hods are particularly disturbir.g to decision 
makers, as the}' rely on potentially thousands of "forced choice comparisons", "preferences", 
and "dominallcejudgements" conceming a set of attributes -- in this case--hranches_ Though 
software exists to help manag~ sucb feats, th~ conse(]uences are elear -~ ~ven the most 
decisive leaders besitatc to consider such comparisons 
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The position of this study is that the selection of any particular weighting scheme is 
It cannot be overemphasized that there is no true single optimizing solution for goal 
progran1Jning models such as OAM Instead, determining a solution is a process of 
compromise and satisticing. Thus, often the importance of weighting is overestimated to the 
detriment of important characteristics ofthese models -- a choice of solutions, rapid response, 
and flexibility 
In setting weights for the officer accession model, the principle focus was to ensure 
that the priorities set forth in the Officer Accession policy were met. That is, the weights 
should influence the posture of accessions so that: 1) total inventory requirements are met; 
2) combat arms captain requirements are met, and 3) all other branch and grade 
requirements are met as best as possible. The first two requirements seem clear. Since these 
two requirements are the most important, they receive the greatest weights. The challenge 
is how to use weights to posture accessions to meet "aU other branch and grade requirements 
as hest as possible" 
The approach taken, was to provide a weighting scheme that emphasized meeting the 
relative demand each branch has for a particular grade as suggested by the authorization 
structure itself Dividing each branch's grade authorization by its total officer authorization, 
produces the density of a branch's authorization structure. The authorization density for each 
branch, in a sense, represents the relat;,,'e demand for a particular grade categol)' MUltiplying 
the density by one hundred produces an authorization density histogram 
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For example, Figure 4 depicts density histograms for Infant ry versus Signal Corps 
The stacks, shown in Figtlre 4, represent the percentage of each bran;.:h·s authorization 
aiJo;.:ated towards the five grade ~atcgories . For example. the density for majors in the Signal 
Corps is 22%, while the density for maj ors in Infantry is 15% In order to assign a weight 
that expresses the relative demands for a particular type officer, let the authorization density 
Authorization Density 
Iufantry vs Signal 
!~l1.·  :.. j.i ·.· •... ·• .••..• · 1~;J ~ , 11 ;": J! I ~ '" .. . -' .. ." 
o :" , i/' « L> • J 
LTC 
rl "','I -C~C-;IlI..--c,=-c '! 
Figure 4 Authorizat ion Density Histog rams 
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represent the penalty cost for a unit of inventory shortage Thus, from l\gure 4, a shortage 
of one Signal Corps heutenant incurs a cost of 17, while the penalty cost for an Infantry L T 
is 36. Conversely, the penalty (;Ost tor an IN major is 15 , while the penalty cost for as SC 
major is 22 . Seeing that all captain penalty weights for combat arms fell roughly between 
thirty and fony -- which in general is smaller than the weights for captains in non-combat 
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arms --each penalty weight for combat arm captains was increased to fifty. This was done 
so that OPJ\1D policy for combat arms captains would be adequately enforced Summing 
across the penalties for each branch provided a weight for enforcing the first accession 
priority -- access to meet the total officer requirements for each branch. Generally speaking, 
this approach produced weight> that fel! on a scale between I and 115. The penalty weight~ 
for combat rums branches are inflated above one hundred because ofthe increased emphasis 
for combat arms captains 
Fib'me 5 depicts the general weighting ~cheme that resulted by using the branch's 
authorization density as a measure of the relative demand for a particular type officer. The 
actual weights do not measure the importance of any particular branch or grade. Instead, they 
are solely a tool for enforcing the accession policy. Higher weights reflect po\i("Y or represent 
where demands and often choke points are located throughout the Army's branch and gradf 
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Penalty for missing total officer Tl:quirement 
Penalties fnr not meeting combat anus 
caplainreq . rn<:nts 
P ellaltieS for nOI meeting llou-cOlIlhat an.ns 
captain cequir=ents 
Penalties for not m=tiog eomhat 
lieutenant requrrcm=ts 
Penalties for not m = nllg non---<:ombat anns 
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Penalties for not mcetillg non-combat arms 
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Figure 5. Weighting Scheme 
J I 
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IV. llALASCING LIEUTENANT OVERAGES 
The :lotion of balancing conveys the intent of achieving proportionality. How to 
formulate a rule that strictly achieves proportionality presents problems that have plagued 
mathematicians and statesmen for centuries 
Since the world began there has been but one way to proportioning, 
namely, by using a common divisor, rurming the 'remainders ' into decimals, by 
taking fractions above .5, and dropping tho se below .5; nor can there be any 
other method. This process is purely arithmetical .. lfa hundred men were 
being torn limb from limb, or a thousand babes were crushed, this 
process would have no more feeling in tbe matter than an iceberg; 
because the science of mathematics has no more bowels of mercy than has a 
cast-iron dog. (Representative John A Anderson of Kansas, 1882) 
In part, the difficulty in achieving proport ionality stems from the problem of dealing with 
fractions Generally speaking, while strict proportionality is clearly the ideal, ordinarily, it is 
not mee . (Balinski, 1985) 
Tn the context ofthis study, the problem of proportionality is complicated by other 
considerations, to include gender issues, the amount oftime lieutenants spend in a branch, and 
limits placed on accessions Using concepts from stochastic queuing theory, this chapter 
examines the issue of how to proportion accessions to achieve balance, and presents an 
extension to OMf to assist OPMD in detennining the allocation of officers such that 
lieutenant overages may balance 
3In OAM, a~ in many manpower planning models, inventories represent expected 
values. For convenience, it is common to consider results as approximations, as such, 
there is no problem with rounding (Vajda, 1978) . Although rounding is not generally an 
issue in manpower plaruring, in many arenas this is not the case. Tile reader should 
reference TIle Apportionment of Represemation (Balinski and Young,1985) 
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A. THE PROBLEM 
Control branch acct':ssions are the numbt:f of officers to bring into each branch so that 
lieuh:nant overages are balanced across a set of receiver and donor branches~ Further 
defined, control branch accessions are core accessions plus or minus branch detailed 
lieutenants. To distinguish between branches that participate in the Branch Detail Program 
from those t hat do not It':t us refer to receivers and donors as players 
On the surface, balancing overages seems a simple task In trying to resolve an 
imbalance, one is inclined to simply transfer excess lieutenants to branches that are OUI of 
balance_ A.lthough an obvious and perhaps appropriate course of action for a static inventory, 
"transferring" cannot suffice in a system of lieutenants whose inventory is dynamic. In fact, 
there are several facto rs that complicate what might otherwise be a simple task 
1 Training investments and branch specific training requirements, prevent 
transferring lieutenants that are already in a branch's inventory to solely 
accommodate the balancing oflieutenant overages 
2 A single year's accessions cannot be used to provide instantaneous balance to the 
inventory of lieutenants; doing so, would drastically violate limits placed on 
accessions 
3 Gender constraints limit the extent to which CS and CSS branches can provide 
the pool of lieutenants needed to achie--.·e balance; and, training capacities limit 
the extent to which CA branches can accommodate detailed lieutenants 
4 The length of time a lieutenant remains in a branch affects the expected number 
of lieutenants in that branch 
'Recall that AV, E?>i, and MP are not included in the set of donor hranches as they 
do not branch detail lieutenants 
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Thus, the im:e ofbaiancing lieutenant overages is not a matter of shifting inventor) ... _ Tnstead, 
it is a process ohairly shruing lieutenant overages so that over time, the lieutenant inventory 
can achieve balance 
The discussion that follows models the :ieutenant's years -- the first four years of 
service -- as a queuing system_ Using Lillie's Law, a well known result from queuing theory, 
a :-clationship is derived bet\vccn the branch detaillcngth and a balanced inventolY- The result 
of this derivation provides direction and insight for detennining the fraction of two and four 
vear non-combat anru; officers to \o,m to combat anns branches in order to achieve halance 
All assumption is made that the queuing system is in a state of equilihrium and that 
its paramcte:-s represent steady state averages. Clearly, it is not very plausible that the Army 
manpower system (or its subsystems) i~ in equilibrium or sleQ(:(F Slate. More appropriately, 
ii is hetter described as a rransitor)-' ~yslem -- one \;:at moves frorn one trivial equilibrium to 
another, on its \vay to eqllilibrium (Grinold and Marshall, 1977). -:\evertheiess, making a 
steady state as~umption adds more to the analysis [han it detracts In fact, making such an 
assumption is not uncommon in manpower planning 
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Additionally, for the queuing system the attrition that occurs in the lieutenant years 
is not modeled, Modeling attrition does not add to defining the relationships that will provide 
direction for detennining how to balance the lieutenant inventory. For now, the consequence 
of removing attrition in this derivation and its subsequent uses is that it underestimates the 
number of officers to loan from the non-combat anns branches. Accordingly, the results 
represent lower bounds on the fraction of non-combat arms officers to loan for two and four 
years. As the reader will see in Chapter V, these estimates of lower bounds provlIJe as much 
or more insight on the issue of achieving balance than an estimate that considers attrition 
B. THE LIEUTENANT YEARS - A QUEUING MODEL 
We firsl define (for any queuing system or any subset of a queuing system) the 
following quantities: 
A. = arrival rale - average number of arrivals entering a system per unit time 
L = the average number of persons in the queuing system 
W = the average time a person spends in the system 
For any queuing system or subset ofa queuing system in which a steady state distribution 
exists, the following is true 
L-AW (4 .1) 
Equation 4.1 is known as Little's Law This relationship holds regardless of the arrival 
distribution or queue discipline (Winston, (987) 
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Figure (i represents thl;.': system of lieutenants depicted as a queuing modd where R is 
the set of all receiver branches and D is the set of all donor branches_ Each rectangle portrays 
a queuing subsystem that represents subsets of the lieutenant inventory Each arrow 
symbolizes the flow of ofticers into Rand D. J.fI represents the yearly arrival of core 
accessions into rl;.':Cl;.':ivl;.':r branches -- rhe receiver cohon, and AD represents the yearly arrival 
of core accessions into donor branches -- the dOllor cohort. ¢ and e represent the fraction 
of the donor cohort that is loaned to R for four and two years respectively, and l -¢ - 0 is the 
fract ion of non-combat arms officers that are not loaned. L, represents the average number 
of lieutenants in a queuing subsystem and W represents the average amount of time 
lieutenants spend in a subsystem 
Figure 6 The Lieutenant Year., -- A Queuing Model 
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Let LR and Lo represent the expected number of lieutenants in Rand D, Thus, from 
the lieutenant authorizations for donor and receiver branches Attaining proportionality 
conveys the following intent 
~~  
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Solving for 8. we form a relationship between the proportion of two year details (8) versus 
four year details (¢) ++ Equation 4.5. For compactness, AUTH.~ and AUlHD are abbreviated 
e -- 241+ 2 (ADAR-ARAvJ 
AD (AR,AvJ 
(4.5) 
Equation 4.5 has the form of the line, 8 - m¢ + b, where 0:<: ed, and 0:<: ¢:<: L Thus, 
given a t\VO and four year detail program, a set of authorizations, and the yearly accessions 
into donor and receiver branches, the equation of the line with slope m "" -2, and intercept b 
(sho\\ll in Equation 4.5), represent trade-offs between the fraction ofofEcers to loan for two 
versus four years The points along that line represent the set of lower bounds on the 
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proportion offollr and twO year detail ollicers necessary to attain a balanced inventory In 
C",apter Y these el.!uations as~i~t in pwyiding insight on the goal of balancing lieutenant 
oyerages \.feanwhile, we examine the usefulness ofthese relationships, in preparation for 
their incorporation into the officer accession model 
L(;t a be defined as the propoI1ion of the total inventory of players, with respect to 
the total lieutenant authoril(!tion~ for players - El.!uation 4,6 
(4.6) 
In equation 4.6, the numerator represents the expected number of player lieutenants in the 
inventor;.' ,I.';iven no attrition. Given no attrition, to achieve balance among the set of player 
branches, the goal would be that each branch attain the ratio, a 
Equation 4.2 repre~ents a balance in the inventory of R ,md D with respect to the 
authmilations in H. and D Baian(;ing each player's lieutenant inventory would require that 
each r c R and each d -=- D, attain the proportion a with respect to their lieutenant 
authorization~, bpations 4,2 and 4.4 suggest that in order to achieve symmetry across all 
players, OVMD should balance -- with respect to a hranch's lieutenant authorization -- the 
propOI1ion of core, two, and four year details entering or leaving each hranch. Using these 
'nsights and relationships, the next section presents an extension to OAr..f, called th~ Officer 
AccessioniBranch Detail )Aodet (OA'BD}'f) 
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C. OFHCER ACCESSIONIBRANCH DETAIL MODEL (OAlBDM) 
The Officer AccessionfBranch Detail Model detennines both core and control branch 
accessions for each year in a planning horizon. The model extend~ DAM by incorporating 
OP\,fD policy that seeks to balance the lieutenant inventOlY In sum, additions to OAM 
include three goal constraints, three hard constraints, fouf variables, and IWO additional 
boundary conditions. The model also requires several new data inputs 
The Officer AccessionIBranch Oetail Model (OAf BUM) extends the composite 
objective function ofOAM by adding auxiliary variables that represent the absolute positive 
and negative deviations from a target proportion aCt) . The set of goal constraints are 
extended by including goals that harness the relationships derived in the previous section 
Subject to con~traints imposed by gender issues, training capacities, and bound a!)" conditions, 
the goal constraints strive to balance projected lieutenant inventories for player branches by 
solving for the number ofrwo and four year detail officers to loan to receiver branches. The 
set of hard con~traints are extended to include: a) a relationship that detennines for each year 
the target proportion a(1) to be attained by C'dch player; b) a relationship that limits the dono] 
population, based upon projected amounts of male~ and females in each donor branch; and 
c) an expression that limits accessions into receiver branches, based upon training capacities 
Boundary conditions are extended to include limits on changes in the number of detailed 
officers nom year to year 
The full model is implemented using the General Algebraic Modeling System The 
computer code for the full model is located in the Appendix A. The following algebraic 
formulation addresses only those aspects ofOAIBDM not originally contained in OA1l.1 
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1. Indices 
This model extends the subsets ofOM1 by redefining subsels of b, 10 become 
Receiver branches IN, AR, FA . AD, eM 
Donor branches SC, Fl, TC, OD, QM, Mi, AG 
d2 Two year donors Sc. Fl, TC OD, QM 
d1 Four year donors MI, AG 
Non-delai! branches All': £1'1, MP 
2. Data 
LYDET(r,d) Previous year's delails into r from d 
Max proponion of male officers to detail from donor branches 
Yd Fraction of lema Ie officers in branch d 
S(k) Army average that offi(;ers will survive their kill year of service 
.::1+,.::1 Max and min proportions of change fo r branch detailed officers 
3. Variable Definitions 
Decision Variahles 
det",(t) The number of officers to loan to r from din year f 
a(l) The target level of balance in year t 
oba/b(/) Fraction of overbalance in lieutenants in branch b ill. year t 
ubal,(t) Fraction of under balance of lieutenants in branch b in year 1 
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4. Thc Objcctive Function 
Equation 4.7 represents the new objective function for OAiBDM. In addition to the 
objectives described in Chapter m, OAIBDM enforces OPMD policy to balance lieutenant 
overages. By minimizing both the positive and negative deviational variables associated with 
a target proportion, a(I), OAIBDM determines control branch accessions that balance, as best 
as possible, projected inventories among player branches 
5. Goal Constraints 
Equation 4.8 represents the goal to achieve balance among lieutenants for receiver 
branches 
Eq 4.8 determines the core and detail officer accessions, into each receiver branch such that 
the projected proportion of lieutenant inventory to lieutenant authorization is balanced, as 
best as possible, across the set of receiver branches Examining the numerator, the first 
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summation rcpresents (in steady state) the cxpected number of core accessions remaining in 
a receiver branch Likewisc, the next tv:o sets of summations represent the expl:cted number 
of two and four year detail officers in a receiver branch, Thus the numerator is thc expected 
number of lieutenants (assuming steady state) in a receiver branch. The ratio -- the projected 
n;.Jmber of lieutenants in a receiver branch, over its authorization for lieutenants -- is 
compMed to the target proportion «(I). The auxiliary variables obalJ/) and ubalJ/) measure 
the absolute deviation from the target proportion. They represent the fra("1.ion over and under 
thc target level of balance 
Similarly, Equations 4.9 and 4.10 represent the goal to achieve balance among 
lieutenants for twO and four year donors, respectively 
, E (Xdit)-~ dct r.dil))Sd},k' E ~ det,.dir)S dl,t 
""-----'--------""---'-- - - +ubal dl(t)-obal dil) . «.(t),V d2,1 (4 .9) 
AU dl, L-r (t) 
E (XJ/1)-~ det r.d/t))Sd4.t 
""-----'------+ubal d/t)-obal d/t)~(J.(t),V d4,t 
AUdur(I) 
(4.10) 
Focusing on the numerators, the fi rst summation term in Equation 4.9, and the complete 
numerator of Equation 4,10, represent the expected number of officers that are not loal\ed, 
remaining in a donor branch, In Equation 4.10, the second term in the numerator represents 
the expected numher of returning detail officers that are in the two ycar donor branch 
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6. Hard Constraints 
Equation 4.11 represl!nts the proportion ofthl! projl!ctcd total invcntory of lieutenants 
to the total authorization for lieutenants in the player branches: 
L S(k)L X/I) 
('1.(1)- t.] b~~ V r (4.11) f AC ., :r(t) 
The parameter S(k) is the Anny average survival rate that an officer will survive k years of 
conunissionl!d service, To achieve halance among the set of player branches, the goal would 
be that each branch attain the ratio, aCt) Thus, a(t) represents the target propon ion for all 
hranches 
Equation 4.12 constrains control branch accessions for receiver branches: 
XJt)-~ det" ,Jt) s: maxJt) V r,l (4.12) 
This is done by adding core accessions to the number of branch detailed officers entering a 
particular hranch, and ensuring that this sum does not exceed established training capacities 
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Equation 4 13 establishes an upper bound on the amount of offi<:ers to loan from 
donor branclll;::s 
Recali that Ydis the fraction of accessions into dthat are female Thus, I-yo: multiplied by 
accessions is the number of male officers in the a donor's cohort. Recall aiso that p is the 
fraction ofmak officers that can be detailed -- a parameter supplied by the decision maker 
Equation 4_1 3 alJow~ the decision maker to comrol how much orthe "dctailahk" population 
to donate to rcc,civtr branches 
7. Boundary Conditions 
Equations 4 _ 14 ami 4.15 allow the decision maker to place limits on the amount 01 
change in the number of branch detailed officers between years 
.6.-LYDET(r,d)s dPl,jt) ,,; 6.-LYDET(r,d) forl ~ 1 (4.14) 
a-det"Jt-l) s del,,;(t) S/'J. "di!l"Jt-Jj forI >/ (4.15) 
A.s bdore, these boundary conditions have the dlht of smoothing change over time 
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v. MOnEL I)EMONSTRA TION & RESULTS 
The principal effort of this study has been to develop a model that assists the Officer 
Personnel Management D:rectorate in determining officer accessions and to equip them with 
an analysis tool to evaluate the impact of planned acce~sions. The modeling efforts put forth 
resulted in the development of the Officer Accession Branch Delail Model (OAfBDM) This 
chapter is meant to demonstrate how OP.MD can use OAIBDM to evaluate planned 
accessions. Also presented is an analysis of the current two and four year detail program 
llsing the relalioIlsrjps derived from the queuing model of Chapter IV 
A. MODEI~ DEMONSTRATION 
To demonstrate OA/BO;\1 and to gain a measure of its effectiveness as an analysis 
tool, this study uses OAlBDM to assess the impact of recommendations and assumptions 
made by the steady state officer accession model currently employed by the Distribution 
Division ofOPl'vID. To do this, OAfBDM is used to create a steady state ellvirorunent and 
to implement accession solutions produced by OPMD's steady state officer accession model 
rhe accession feedback from OPMD's accession plan serves as a basis for comparison with 
results generated by OAIBDM's accession plans . The demonstration focuses on two 
que3tions: 1) How well do steady state accession plan, meet OPl\ID ac(.:ession objectives? 
and 2) Are average officer survival rate~ an adequate predictor of the Army's ability to retain 
officers in each career branch? 
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B. DEMONSTRATION PROTOCOL 
To examine these questions, this study uses OAiBDM to conduct twO tests Each test 
consists of two runs with OAiBDM -- a baseline run which implements a predetermined 
accession plan from OP1ID's steady state model, and a second run which allows OA/BDM 
to recommend its own accession plan 
1. Demonstration Test [ 
This test evaluates accession plans generated by OAJBDM and the OP1ID officer 
accession model while employing Army average survival rates. During Test !, OA/BD?vf 
implements the same input parameters used by the OPMD officer accession model to 
detenninc FY '95 accessions. These parameters are established as constant over a specified 
planning horiwn, thus creating a steady state environment Two model runs are executed 
In the first run, decision variables are fixed at levels that represent core and control 
branch accessions recommended by OPhID's steady state model for FY '95. Using the FY 
'88 - '89 Anny average survival rates employed to detennine FY '95 accessions, OAIBD.:\1 
ages initiaJ and subsequent invemories that result from the OP}"ID officer accession plan We 
refer to a test run under these conditions as Baseline r 
In the second run, decision variables are set free Trus allows OAIBDM to 
recommend its OV.Tl accession plan. OAIBDM ages the same initial inventory as the fust run, 
but detennines accessions based on the available inventory to fill the FY '95 authorization 
targets. We refer to this run as OAIBDl'v! 1. The inventory feedback from both model runs 
are used to examine how well the accession plans satisfy OPMD's officer accession policy 
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2. Demonstration Test II 
This test uses OA!B[)M to evaluate whether the AmlY average survival estimators arc 
good predictors of officer retention within each branch. With the exception of survival rates, 
Test II implements the same input parameters used by the OP11D officer accession Illodel in 
determining FY '95 accessions These parameters are established as constant over a specified 
planning hOluon, Two model runs are executed, During these rons, OAlBOM uses FY '88 _ 
'89 branch specifiC survival rates to age initial and subseqllent accessions produced by itself 
and by the OP\1D accession model 
In the first run, decision variables are fixed at levels that rep:-esent core and control 
branch accessions recommended by the steady state model for FY '95, These tixed accessions 
represent decisions made using FY '88 - '89 Army average survival rates; however, using the 
FY '88 - '89 branch specific survival rates, OAIBDM ages the initial inventory, and the 
subsequent inventory generated from the OPMD officer accession plan, We refer to a test run 
under these conditions as BaselineIl 
In the second run, OAfBDM is executed v.ith the decision variables set free As 
hefore, OAIBDM is then used to age the same initial inventol)' but to determine accessions 
based on the available inventory to fill the FY '95 authorization targets We refer to this run 
asOAIBDMll 
If the FY '88 - '89 Army average survival rates are good predictors of survival in all 
branches, then one expects that resulting inventories from the two model runs would be close. 
Thus the feedback from both model runs can be used to determine whether Army average 
survival rates are empirically good predictors of officer retention in each branch. 
Furthermore, we can assess the potential impact that these estimates have on OPMD's ability 
to meet officer accession objectives 
C. MEASURES 
In order to provide a means for comparison, several measures of effectiveness 
(MOE's) are examined First, the values minimized by OAJBDM's objective function -- the 
total penal ty cost -- provide quantitat ive measures for comparing the accession schedules 
produced by the two models. Recall that the weighted composite objective function of 
ONBDM minimizes shortfalls between desired inventory levels and authorization targets, and 
that the model applies penalties for each shortfall. Accordingly, objecti,e function values 
represent the total penalty costs that result from missing desired targets. Therefore, the 
smaller the penalty co~t, the closer an accession plan meets OPMD·s officer accession policy 
Second, three OPMD policy objectives were selected to provide quantitative and 
qualitative measures ofthe results produced by both models. By qualitative we mean, "How 
well do scheduled accessions satisfy OPMD policy?" The accession MOE's chosen were: a) 
How well do accessions satisfy the total officer authorization requirements in each branch? 
h) IJow well do accessions meet the need for combat arms captains? and c) How well do 
accessions balance projected lieutenant inventories? 
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D. DEMONSTRATION RESllLTS 
O,vllDM was implemented using the General Algebraic Modeling System (GANtS 
2.25) on a 486DX2 PC, using the XA Solver from Sunset SoftwareTechnology (1994) 
A fiflCetl year planning horizon (1996 -20 10) was chosen so tbat the accession MOE's Blight 
be adequately measured. The baseline runs genl;':Iated 10,666 variables and 8,326 constraints 
The execution time for a baseline run was approxL.'aately four minutes Runs ofOA/BDM 
generated 10,666 variables, and 10,006 constraints Each nm took approximately 24 minutes 
The output from these models is an inventor), of officers by years of commissioned 
service for each period in the planning horizon_ Although OAfBOM produces eleven reports 
that present the detai led inventories for further analysis, the extensive nature of the output 
precludes its reproduction here. Comequently, the results that follow summarize the 
outcomes of the two demonstrations 
1. Results: Demonstration Test I 
To provide a quantitative measure of how weI! each accession schedule met aU 
accession objectives. the penalty costs wen: examined The tOtal penalty costs assessed upon 
OP11D's steady state accession plan in Baseline 1 was 835,562. The total penalty costs 
assigned to OAIBDM 1 was 784,438 This suggests that O,VBDM l's accession plan better 
fullil1s the accession objectives 
With regard to meeting total officer authorizations, only Chemical Corps was 
identified as having a shortage by both models_ Baseline 1 did not resolve the shortage of 
chemical officers until the year 2000 -- the fiftb planning year OA/BDM 1 resolved the 
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shonage by the year 1997 -- the second plalUUng year. This is consistent with the sleady state 
model employed by OP11D. As staled earlier, the OP,\ID accession model does nOI consider 
the cunent inventory to determine accessions 
Figure 7 depicts the impact of each models' planned accessions on the goal to meet 
combat arms caplain requirements. With only slight deviations over the planning horizon, 
both accession plans penormed similarly. Notice that the tirst three years reflect a decline 
Meet Combat Arms CPT Auths 
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Figure 7 Percent Fill of Combat Arms Captains: OAIBDM I 'liS Baseline I 
in meeting captain requirements. This is not caused by either model, but is a reflection of the 
initial invemory used in the model. The impaL'i of accessions on captain authorizations cannot 
be observed until the initial inventory oflieulenants is aged through the year 2000 
Next, the OP},ff) goal to balance player branch lieutenant inventories is evaluated 
Recall that OA/BDM attempts to level projected inventories of officers in each of the twelve 
player hranches by determining a target proponion that ~hould be attained in order for player 
b:-anchcs to achieve balance figure 8 depicts the number of branches in each year that met 
the target level of proportion Results indicate the steady state model achieved balance 
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fig ure 8 Balance Lieutenant Inventory· OAJBDM L vs Baseline I 
among three orthe player hranches while GA/BUA! I achieved balance among eight of the 
twelve player branches. Figure 8 also suggest~ that eight balanced hranches was Ihe best that 
could occur given the con!>traints imposed on the model. The specifics ofthis problem are 
di.,cussed later in this chapter. Meanwhile, Table 5-1 summarizes the results of Test I. 
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Summary of Results: Demonstration Test I 
MOE 
I Penalt)' Cost 
Meet Total Officer Auths 
Baseline I 
835,562 
eM short officers through 
the year 2000 
OAfBDMI 
784,438 
eM short officers through 
the year 1997 
Table 5 ~1 Baseline I vs OAfBDM I uSing Army average sUf\.wal rates for FY 88 - 89 
2. Results: Demonstration Test II 
Recall that Test l! was conducted 10 assess the impact of the -- FY '88-'89 Army 
average survival rates on OPMD's ability to attain officer accession objectives. Thus, another 
model run was conducted -- Baseline l! which implemented FY '95 steady state accessions 
into an environment in which branch specific survival rates prevailed The stocks of 
manpower generated by Baseline II represent inventories of officers that were aged using 
branch specific survival rates, but whose accessions were detennined using a single estimate 
of survival This was compared to another model run -- OAlBDM I! -- with the model free 
to determine accessions. 
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Again, total penalty costs between Baseline 11 and OAIBDM 11 were compared. The 
total penalty costs levied against oP~rvllYs steady state accession plan in BW'eline 11 was 
850,081. The total penalty costs assigned to OA/BDM 11 was 780,731 This represents a 
significant decrease in the ability of the steady state a(;cession plan to accommodate OP!vfD 
policy Conversely, OAIBDA11J's accession plan represents an increase in its ability to meet 
aJJ OPMD policy objectives_ In fact, total penalty costs from Baseline If exceeded penalties 
assessed during Test I, while GA/liDM 11's penalty costs signi!): improvement over {est J 
Thus, OA/BDM 11'\' results suggest that there is a discemabJc value in the information 
provided by the brauch specific retention rates that resulted in a "saving~" of69,350 penalty 
points oVl!r the rlanning horizon 
With regard to meeting total officer authorizations the steady state model allowed a 
shortfall in Signal Corps officl!rs in J 996, as well a, a shortfall in Chemical officers through 
the year 2000. OA/BDM II's performance did not change from Test I - there was a shortage 
in Chemical Corps officers through the year 1997. 
With regard to meeting the combat anns officer requirements, figure 9 depicts that 
the accession plan that the steady state model provided in Baseline 11 did not meet this 
objective during the entire planning horizon; OARDM If met and exceeded total requirements 
by two percent. Beginning in the year 2000, OABDM II began a rapid improvement over the 
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Figure 9 Percent Fill ofCombal Anns Captains: OAIBDM II vs Baseline II 
steady state accession plan and ultimately exceeded objectives_ Meanwhile, the best that the 
steady state model could attain was a 96% level offill in combat arms captain requirements 
With regard to balancing lieutenant inventories, figure 10 represents that the steady 
state model allowed two branches to attain target proportions while OAIBDM II was again 
limited to eight player branches attaining target proportions. This was however an 
improvement over OAIBDM I. OAIBDM!l was able to use additional information about the 
branches to achieve target levels seven times during the planning horizon, whereas OAIBDM 
f was successful only five times during the planning horizon Table 5-2 summarizes the 
results of Iest II 
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Figure 10 Balance Lieutenant Overages: OA/BDM II V5 Baseline II 
Summary of Results: Demonstration TEST IJ 
MOE 
Penalt)' Cost 
Meet Total Officer Autlls 
Meet CA CPT Auths 
Balance L Tlnventory 
Baseline Il 
850,081 
SC short officers in 1996; 
CM short officers through 
year 2000 
By year 2002, meets and 
;~~~i~~~~~/;;o ~;:er CA 
branches meet thetr Auth 
in the 15 year planning 
horizon 
16% of player branches 
attain target balance over 
the 15 year horizon 
OAlBDMIl 
780,731 
CM short officers through 
year 1997 
Three CA branches meet 
Authso by 2003; All CA 
CPT requirements n:et by 
year 2006 and sustamed 
through the year 2010 
25% of players branches 
attain target balance in first 
planning year, 67% by year 
2000 
I aole )-2 OA'BDM II vs Baseline" USUlg F\ 88 - 89 branch specIfic ~urvlval rates 
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In summary, the results indicate that accession recommendations produced by 
OAfBDM provide a schedule of accessions that improve OP1ID's ability to meet officer 
accession objectives_ As reflected in Table 5-2, the results also indicate that the FY '88-'89 
Army average survival rates overestimate the Army's ability to retain combat arms captains 
It is important to note that the purpose of this exercise was to demonstrate the ability of 
OAIBDlvl to be used as a tool for analyzing an accession plan. Contrasts between OAiBDM 
and the OP!vID officer accession model are not surprising and can be attributed to the 
principal diflerence between these two models: the baseline model uses a steady state 
approach to detennining core accessions whereas OAIBD:yf implements a dynamic approach 
\\'ith respect to balancing lieutenant overages, ONBDM was only able to achieve 
balance among lieutenant inventories in 66% of the player branches. Although not shown 
here , results indicated that IN, AG, Fl, and QM, were consistently out of balance with the 
other player branches AG, Fl, and QM, were consistently overbalanced, while IN was 
consistently underbalanced. This imbalance indicates, that the donor population could not 
loan enough lieutt:nants to pro'l.ide balance across the set of all receiver branches_ This is 
consistent with what we know about the "detailable" populations in these donor branches but 
perhaps there are other forces that limit player branches from attaining balance_ In the next 
section this study seeks to provide insight on the follov.ing questions ' 
1) How can the Army achieve balance among player branches'l 
2) What is the proportion of the lieutenant population that should be loaned to the 
combat arms in order to achieve balance? 
3) What is the impact of detail length on balancing lieutenant overages? 
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E. ANALYSIS OF THE CURRENT BRANCH DETAIL PROGR4.M 
The queuing model developed in Chapter IV can be used to assess the viability of the 
current tWO and four year detail program in achieving the objective of balancing lieutenant 
overages_ Equation 5.1 represents the relationship between the proportion of two year versus 
four year details 
e -- 24>. 2 o.VAR - ARArJ 
AD (AR+Ad 
(5.1) 
where e represents the proportion of nvo year details, and ¢ rcprt':scnts the proportion of four 
year details Thus, given 11 set of authorizations, and the receiver and donor cohorts, one can 
use th is relationship to assess the stationary impact of a particular year's accessions on the 
notion of balancing lieutenant overages_ For example, substituting the values for the FY '95 
corc accession plan into Equation 5. 1, yields the foHowing relat ionship shown in Figure 11 
Proporlion of Four Year Velaiu (4); 
Figure 11 FY 95--T\\o versus Four Year Detail 
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The line in Figure I I represents the trade-offs between the two and four year donor 
proponions necessary to attain balance. One can use this relationship as a model for asse~sing 
the branch detail policy, For example, if there were no two year details in 1995, then the 
model suggests that OP,MD donate 39"/0 of the donor cohort for four years. Likewise, if there 
were no four year details, this model suggests that OPMD donate 78% of the donor cohort 
for two years In FY '95, OPl'vID detailed 40% of the donor cohort , Fifteen percent of the 
donor cohort were four year details, and the remaining 25% were two year details Thus, this 
model suggests it would have been necessary to loan the entire FY '95 detail population for 
four years in order to attain balance between player branches_ This model also suggests that 
if 15~'o of the donor cohan is the desired target level for four year details, then OP!liID would 
need to loan 48% percent of the donor cohort for two years_ This result implies that OP:\·ill 
would need to loan 63% ofthe donor cohort in order to achieve balance -- an amount not 
feasible given boundary conditions on core and control branch accessions 
In summary, using the FY '95 accession data revealed that the current tv.'o and four 
year detail program is not suited to the objective of balancing the lieutenant inventory. As 
a mean~ for assessing alternate branch detail courses of action, similar relationships can be 
derivcd that represent various combinations of detail lengths or standard detail lengths. for 
example, a similar analysis using FY '95 data was conducted using a standard length ofthree 
years_ Results indicated that, a standard detaillcngth ofthree years, required loaning 52% 
of the donor cohort to receiver branches 
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VI. SUMMARV & CONCLUSIONS 
The pwpose of this study was to develop a l1ex.ible, responsive manpower 
optilnization model to assist Anny personnel planners in detennining the yearly "Uoeation of 
officer accessions, and to provide a model that allows the Army's Officer Personnel 
Management Directorate to investigate the long leon implications of pJatUled accessions. The 
madd ing efforts p'-!t forth in this study resulted in the development of the Officer Accession 
B ranch DeLail Model (OA/BDM) . This thesis also invc~tigated the Army Branch Detail 
Program and its impact on the problem of balancing lieutenant overages. Using queuing 
theory, this study derived and modeled relationships that suggest the appropriate numbers of 
officers to loan from donor to receiver branches in order to attain balance_ This chapter 
concludes the study by presenting uses and capabilities of OAIBOM, model assumptions and 
limitations, areas for naure study, and finally, CDndu~ions 
A. MODEL APPLICA TTONS AND CAPAHlJ..ITTES 
In Chapter V, this sUldy dwton~tmted how ONBDM can be used to examine planned 
officer accessions by setting accession variable~ at a CDnstant level. It i~ possible however to 
impl ement into OAIBO:rv[ any program of accessions to measure the program's impact on 
meeting authorizat ion targets_ Conversely, it is possible to change the authorization 
parameters of the model to evaluate impacts on result ing accessions Additionally, because 
the model outputs represent inventories, the Anny'.> projected inventories ean be studied to 
suggest changes to branch structures. 
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In the formulation presented in Chapter III, OAIBDM is constrained so that the 
acccssion cohort from DCSPER is exactly satisfied. This was done in accordance with the 
current accession policy to distribute the entire cohort. However, by relaxing this constraint, 
OAlBDM can be used to detennine only the necessary number of accessions needed in each 
branch. Thc implication is that thc model can be modified from an allocation model, to a tool 
that econornizes and considers the actual costs of its accession decisions. Furthermore, by 
completely suppressing the cohort constraint, OAJBDM has a role in recommending the 
actual number of accessions needed to sustain a particular schedule of authorizations over a 
planning horizon 
B. MODEL LIMITATIONS AND ASSUMPTIONS 
The Officer Accession Branch Detail Model serves many different purposes; however, 
it is not without limitation. It is important to understand that the inventory forecasts of the 
model should" never be interpreted as what will happen but what wuuld happen if the 
assumed trends continue (Bartholomew, 1979)." OA/BDM relies heavily on sun~val input 
data, as such, model results arc purely detenninistic. Also, not considered in the model are 
the effects of "below-the-zone" promotions and the effects of "promotable inventory" on 
meeting authorization requirements. Because the model aggregates the inventory by years 
of commissioned service that "typically" represent a particular grade category, the model 
hecomes sensitive to parameters that define the upper and lower limits on years of 
conunissioned service for a particular grade 
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Finally, tbis study assumes that branch detail officers survive the same as all othel 
officers. If this assumption is ~lid, then the study assertion tha t loaning lieutenants does not 
impact the Army's ability to meet requirements beyond the grade of lieutenant would be tme 
However, if it can be shown that a branch detail officer has a particularly strong or poor 
survival ratc. i.e. a unique distribution for survival, then the study assertion would be fa lse and 
the need arises to model this behavior. 
C. AREAS FOR FUTURE STUDY 
Th; s study recoTlunends two areas related to the Officer AccessiOIl /Bra1/ch Detail 
problem and OAlBDM for future research 1) an investigation of the survival distribution 
of officers that are loaned versus officers that are not loaned; and 2) studies related to 
evaluating end effects for multi-year planning models such as OAffiDM 
Studies to test the assumption that branch detail ofticers survive as well as all other 
officers should be done as a preliminary step for determining if OAfBOM should be enhanced 
to account for differences between officers that are loaned and officers that are oat loaned 
This study demonstrates thaI branches behave differently, and that average survival rates 
might overestimate our ability to retain certaio oflicers. Trus study also demonstrates that 
models such as OAIBDM can use [ru s infonnation to posture accessions so that future 
demands can be met If there is a propensity for branch detail officers to either survive or 
amite at higher rates than other oflicers, then this can affect the Anny's ability to meet 
requirements beyond the g rade of li eu ten am lfthis situation exists, model enhancement is 
warranted 
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End eITects refers to a problem that surfaces in multiyear planning models_ The 
probkm of end effects arises any time one uses a finite planning horizon to model what is 
essentiarlY an infinite or indetenninant time horizon_ For example, in the context of this study, 
it would be common pranice to execute a fifteen or twenty year planning horizon, rather than 
a thirty year planning horizon to get feedback on shon range plans concerning accessions 
The length of the planning horizon is usually subjective and often detennined by tl nature 
of the prohlem, and knowledge ofthe data and th .node!. It is known however that imposing 
artificial finite horizons can affect the optimal solution (Walker, 1995). Of interest to this 
study is to gauge, control, and understand the impact of end effects on any particular problem 
instance employing OAIBDM. A study by Walker (1995) showed that primal and dual 
approximation methods can be successfully employed to identify and quantify end effects in 
finite manpower planning models. Applications of these methods may be of value to potential 
users ofOAfBDM 
D. CONCLUSIONS 
In conclusion, this study demonstrates that the application of multiyear weighted goal 
programs such as OAIBDM provides On·ill the capability of rapidly producing and or 
evaluating planned accessions. Unlike many manpower planning models that rely heavily on 
steady state assumptions, OAIBDM provides a dynamic multiyear approach for determining 
officer accessions_ Furthermore, the model's flexibility suggests that it can be llSed for a host 
of different purposes other than officer accessions 
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With regard to the goal of balancing lieutenant overages, this study fo und that the 
current two and four year dctru[ program does not provide a viable means for balancing the 
lieutenant inventory The analysis conducted llsing FY '95 data suggests that standard three 
or fouf year programs, or a combinati on thereof; ofter a more t ractable means for achieving 
balance among player branches 
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APPENDIX B. DATA 
INITIAl. INVENTORY 1,.lkL~ 
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,. 65 35 
AV 158 136 136 \5 1 164 191 ]45 121 85 114 
;:oN 105 In 97 12] 125 105 122 8S 92 91 
64 52 52 65 65 70 69 4<5 51 41 
77 
IN1TIA.L INVENTORY Co~  
(k) 2J 27 18 29 30 
131 90 06 87 62 30 62 30 21 i l 
AR 46 
" " 
40 37 36 23 23 11 ] 
FA 71 64 
" 
50 42 4] 36 22 15 4 
AD 23 23 22 26 15 17 14 4 0 1 
4 7 6 14 6 4 6 3 1 2 
50 ]9 3S 3] 39 33 22 8 2 1 
12 16 15 9 8 13 2 4 1 I 
Te 25 35 32 22 20 l8 14 5 7 3 
00 37 37 38 23 20 32 11 11 12 6 
QM 38 39 37 40 
" 
24 9 8 5 
6S 46 40 46 33 
" '" 
10 12 4 
AG 28 48 
" 
21 23 17 
" 
10 7 0 
AV 76 
" 
56 38 43 51 16 13 8 1 
EN 69 52 40 40 29 40 
" 
20 10 6 
MP 26 20 15 22 12 16 8 4 4 5 
FY '88 · '89 SURVIVAL RATES 51 ... 
(k) 1 
1 llOO() 0 .9529 0.7097 0.5504 
0 .9894 0 .9546 0.8052 0.6748 0.60 15 0.5211 0.5028 
0.9999 0.5721 0.5248 0.4906 0.4685 0.4494 
0 .9859 0.5470 0.5174 
0.9743 0.9287 0.7%4 0.6588 0.5838 0.5269 
5C 0.9999 0.9929 0.%54 0.8324 0 .6741 0.5992 0.5637 0.5322 0.5046 0.4929 
F1 09999 0.9654 0.9276 0.8432 0.6826 0.6358 0 .6081 0.5643 0.51% 0.5009 
7C 0.9999 0. 9877 0.9383 0 .8058 0.6841 0.6130 0.5894 0.5467 0.510 1 0.4747 
00 0.9999 0.9901 C.9516 0 .7956 0.6508 0.5924 0.5525 0.5216 0.4992 0.480 1 
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